JearchWPAJ 



http://wwwl9Jpdl.mpit.go.jp 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 10-340128 
(43)Date of publication of application : 22.1 2.1 998 

(51)IntCI. G06F 1/04 

G06F 9/38 



(21) Application number : 09-151734 

(22) Date of filing : 1 0.06.1 997 



(71) Applicant : 

(72) Inventor : 



HITACHI LTD 

NAKAGAWA TETSUYA 
OKUBO HARUYASU 
K1UCHI ATSUSHI 



t 

I 



R < 94 . 



(54) DATA PROCESSOR AND MOBILE COMMUNICATION TERMINAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid the unexpected 
omission through carelessness of arithmetic results 
through an accelerator means by stopping the change of 
an internal clock signal that synchronizes specific 
arithmetic processing through a clock control circuit at 
the time of interrupting processing through an arithmetic 
processing means. 

SOLUTION: Arithmetic results of an output register 226 
which are read by a processor core 120 are written to a 
program/data shared memory 1 12. When an interrupt is 
demanded to the core 120 in the process, an interrupt 
request is masked through an interrupt controller 121 
about an interrupt that has a low priority and the 
occurrence of an interrupt is inhibited. In the case of an 
interrupt that has a high priority, the controller 121 
supplies an interrupt signal INT to an accelerator 200. 
That stops the supply of a clock signal to the accelerator 
200 without operating accelerator correspondence bits of 
a module stop register. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]A data processing device using the dedicated hardware (it is also called an 
accelerator below) for this invention transposing to hardware the arithmetic processing means of 
a central processing unit etc., and a part of software processing which used the operation 
program, and accelerating the processing, Mobile communication terminal devices including a 
digital cellular cellular phone, etc. are started, For example, it applies to the control technique 
which makes processing with the digital signal processor (it is also called DSP below) which 
constitutes a mobile communication terminal device, and the accelerator which accelerates 
specific signal processing, such as waveform equalization, cooperate, and is related with effective 
art 
[0002] 

[Description of the Prior ArtQThe processor represented by a general-purpose microprocessor, a 
microcomputer, DSP, etc. can perform data processing programmably according to the operation 
program. DSP is the processor which specialized in digital signal processing. For example, 
processing of a mobile communication terminal device is divided roughly into digital signal 
processing, such as voice coding decoding processing and strange recovery processing, and 
communications protocol processing. The former is suitable for realizing by hardware for 
exclusive use and programmable DSP on the character of digital signal processing. On the other 
hand, the latter communications protocol processing is dramatically complicated, and it is fit for 
realizing by the software using high-level languages, such as the C language. Based on such a 
fact, the method of performing voice coding decoding processing, channel coding decoding 
processing, strange recovery processing, etc. by DSP among baseband processings of a mobile 
communication terminal device, and realizing communications protocol processing by a general- 
purpose microprocessor is proposed. 

[0003]Now, many mobile communication terminal devices are constituted using two processors 
called DSP and a general-purpose microprocessor as mentioned above. The processor (it is also 
called an integrated processor below) which unified DSP and the general-purpose 
microprocessor is also produced commercially these days, and even if it uses this, a mobile 
communication terminal device is realizable similarly. There is Hitachi SH-DSP (SH7410) as such 
an integrated processor. Since this integrated processor can perform an operation, performing 
read-out of a program and two data transfer simultaneously, it is suitable for digital signal 
processing, such as voice coding decoding processing, channel coding decoding processing, and 
waveform equalization processing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, whether it uses said DSP and a general- 
purpose microprocessor or uses said integrated processor, Digital signal processing, such as 
voice coding decoding processing, channel coding decoding processing, and waveform 
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equalization processing, is realized as processing for which it depended on software chiefly on 
DSP or the integrated processor. Althou^i said contents of processing for which it depended on 
software chiefly are variable according to the contents of the operation program, it is expected 
that it cannot be coped with at high speed enough to increase of an operation amount 
[0005] For example, the composition of the above-mentioned mobile communication terminal 
device is for mainly realizing only the present voice communication service. It is expected that 
high-speed data service becomes in use in a next-generation mobile communication system. It is 
necessary to transmit a lot of data than the case of only the present voice transmission in 
high-speed data service. Therefore, signal processing in which an operation amount increases in 
proportion to transmission quantity serves as a big burden for a mobile communication terminal 
device. Such signal processing includes waveform equalization, channel decryption, etc. With the 
present voice transmission service, programmable processors, such as DSP carried in the 
terminal unit, are performing these processings as software processing. However, in order to 
correspond to next-generation high-speed data service, just the throughput of a processor is not 
enough. 

[0006]Here, the contents of processing of waveform equalization or channel decryption realized 
as software of the present processor comprise two kinds of things from which character differs. 
That is, although it is a simple repetition, it is as complicated as processing wiUi many operation 
amounts, but an operation amount is two kinds of processings which are not It is suitable for 
realizing the former as hardware and realizing the latter as software. Then, it is possible the 
accelerator of the hardware provided on the same chip as a processor to realize the former 
processing, and to make processing by the accelerator cooperate with the software processing 
by a processor, and to realize the whole. 

[0007]Said accelerator is positioned as a peripheral circuit for the processor core (a CPU 
section, the DSP engine in DSP, or the CPU section and DSP engine in an integrated processor 
in a general-purpose microprocessor) of said processor. When a processor core writes one data 
in an input register, an accelerator. Data processing is performed using the arithmetic circuit 
which specialized in specific digital signal processing, such as waveform equalization, and the 
result of an operation appears in the output register of an accelerator for every prescribed cycle 
from the data write to an input register. The processor core of a processor reads the result- 
of-an-operation data which appears in an output register for every prescribed cycle from an 
output register one by one, and transmits it to a memory on chip etc. One cycle is usually 
required for reading and the processor core of a processor to write a register on chip and a 
memory on chip. That is, a two cycle is required for a processor to read an output register, for 
example, write in a memory on chip. In this case, if the throughput of an accelerator is more than 
a two cycle, a processor core can be transmitted to a memory on chip, without taking and spilling 
the result of an operation. Therefore, since processing of an accelerator and processing of a 
processor core can be parallelized, the overall performance of data processing, such as waveform 
equalization by a processor, can be raised. 

[0008] However, as the processor core wrote data in the accelerator and acquired the result of an 
operation of a series of, when the interrupt request with a high priority occurred in the processor, 
it was shown clearly that the following problems were produced. That is, while the processor is 
performing processing for an interrupt request with a high priority, the output register of an 
accelerator will be overwritten by the following result of an operation. For this reason, it will take 
to the result of an operation of an accelerator, and ****** will arise. In a mobile communication 
terminal device like a digital cellular cellular phone, high interruption of this priority is interruption 
accompanying transmission of the transmitted and received data through a high frequency circuit, 
or voice data, for example. It is necessary to transmit these data to the inside of a processor by 
top priority. 

[0009]Then, when an interrupt request with a high priority occurs and it becomes impossible for 
a processor to read the output register of an accelerator, it is necessary to make operation of an 
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17 1 3^^ffe>fS^^^o f^^^f 1 7 1 4(iA^J 

f 1716 r-^^$tL^>o ROMl 7 0 1 IC(iD S P 1 

7 2 3T^^ff Zft&^ritf? fix R A 
50 M1 7 0 0(iDSP 1 7 2 3 <7>7 - ?mx$> h 0 

[0 0 3 6] ^r*««F, 7>r-^l 7 1 3T-S>ff^^ 
tz7*~ ?{±ti — S 4 XT >~?L NA 17 15 ^^Lri^ 
flttftaiHSl 7 1 0i:AJSft*, CL^-effi^TfiO^ 

i>K (AFE) 1 7 0 2OI/QiADMtfl7 0 

&2tLtz-r-*i±Ds p 172 3uase>*tra«»a-?- 

ft, E^fS-^fL£*t£ 0 S^fflDASftSl 7 

0 6t7tn/f-^i:fa?ii, *fcf-# 1 7 0 9^ 

[0 0 3 7] ^--W^lSi^t*^ Kl 7 

35UCD 1 7 3 7 »^ 0 SIM1 7 3 6li»K 

Sir 1-^5 CtCio xmM*<Z<?)J-~-*fi&m<0 i><D\ZX 
h&o ROMl 7 3 SlZ&iRm^J ^nyo-t-y+J- 1 7 
2 7-r^ff$tt^7 f n^9A**rtJS$^Ti5l), RAM 

1 7 3 9(iMv^f^Dyn-b7f 1 7 2 7 <DV-?m 
X<h2>o ^?l!il 7 3 4 (i^yg^^O^ y( >/*vv**) - 

KflbEaialKl 7 3 3 , «aW£afflADffi»» 
50 1 7 3 2 *1LT, M*70nynH!7tl 7 2 7^ f 



(7) 

11 

On7'D-t-;tl 7 2 7(it')>^ (Sounder) fflD 
A SIRS 1 7 3 1 ^LttOf 1 7 3 0 £H§£>-f 0 

[0038] ^u-ff a«a*^aoa*^ n >y * ^ ( i 

3 MHz) li^ffiWaivX-rA^Dy^lSiBi 7 2 1 
J^ftl&StL^o Z<om&*Uy? f&XJjZti&i,.* 
TAH^ 7 1 9<±#g?fcvX;rA*'f 5 > 

^ft#l 7 4 0. 1 7 2 0^^/3cLT^*I*J(Z^@Ei- 
SoS*^07^^li, DSP 1 7 2 3 tM"7 

Oo7 , n-t 7 tl 7 2 7l:UW^c GSMUiJ iO 
(t4DSPO«t31-efi2 0-5 OMI PS (Mega Instr 
uction Per Second) <Di&&i&8t&'&WtW£>1XX^ 
ho mi 6-CMiDSP 1 7 2 3J:ff«$llfcPLL (Ph 
ase Looked Loop) 1 7 2 5 ^ftotD S Ptfm^ 

1 3MH2(04gO5 2MHzt?»ftLrv» 
&o — G S MUiStt&^Lffl^'f 9 n -/n -fc ? tOC 
PU&att 1-2MI P S^iSffajR^5?fca*>tLT 
V^o *-C-C[H 1 6-e<±l/4^JSlHlBl 7 2 2ti* 
*ny*0 (1 3MHz) <7)4^1<7)3. 2 5 MHz 

[0 0 3 9] »»ffiififfl*Ktt<0^^ n y (j> (l 
3 MHz) ti^jftSOvX*-**?* (13MHz) 

rfltMo f LTDSP 1 7 2 3 liCOflNRiUfc-tf 
# , AFC (Auto Frequency Control) /BDA^&?|1 
7 0 7 fc^LTWESTOvX^A^ny 7 2 

1 ^MffllUT^M^t^ 0 4fc, 

7 2 3'**P A (Power Amp) IDAfMl 7 0 3 Srffi 
t&LT, ^7-7>7liff 1 7 1 1 W7-r> 
~f\ 7 1 2 0tHJ?:iin o $<bCDSP 1 7 2 3(i 
£fi«-e-<0«(B«»U*c?^ AGC (Auto Gain Cont 
rol) fflDASfeSl 7 0 5 *^ LTKSjift&fcWSl 

7 1 oftoo^M >£n^-r £ c 

[0 0 4 0] DSP 1 7 2 3 fctfLffl-rW i'D^-yf 

1 7 2 7 HOiI«t±£JlTtf> X 0 izfffrfl&o DSP 17 

2 3fiHIF (Host Interface) 1 7 2~4 LTtfUS 

>?u~7uJz»sW9YWs<* 1 7 2 8 U««fc3*vtV* 40 
&o #lffl^-f ^n^n-tytl 7 2 7(i:<?)H I F 1 7 

2 4*t>DSPOn«'J V-*£g&UI^#£T-£ 
£<> DS P 1 7 2 3* f illfli-sr>r ^ynt7t 1 7 2 7 

[0 0 4 1] HI 1 6 D S P 1 7 2 3 

^ u yn-tyt 1 7 2 7 i:v^2 o^yn-b 
7t*fflv^Tfl|J5Jt$tirv^o *^ 1&SSDSP172 

3 tiFUB^^^n-Zn-fc^^i 7 2 7li, 3U^£l?-7 

fc*>-C#£ 0 ^-/nt7ti:i±, ROM^ 50 



^¥1 0-3 4 0 1 2 8 

[0 0 4 2] (HI 7Ut±DSPXtt«^7n*y^OI*9 
«**3t$*i£ 0 Si 7U^^tL^-/n-tr^^- 
1 0 0(*7'-*g[it.3..=.-y M08, yn^^ASIJj^/ 

T'-^^SI^-y H 09, T*-*m**: 1 ) X 1 1 0, 
f-W*VYlll, ro^A/f-^ffl^ 
l J112, 1 3, XT Kl/^/U 1 0 2, Y 

7 KUX/« 10 1, *<(>T KIxX/n'X 10 3. MM 
104, Xf-^;U 10 5, Yf-^;U 1 0 

[0.0 4 3] HI 7*>«jaK#v>-r\ «f|fi7 s '-^fR«JX 
- •7 Y 1 0 8, 7 p n^^A8J«/-7'-^ea|jL- - y h i 

0 9. T-^ffl^^»J X 1 1 OS^T-^^^^'J Y 1 

1 1 Ii-/nt7t37 1 2 0£ffij£1-& o rn^y^rr 
7120 M^^f^D7'Dt7t^l:{iCP 
US&T-<&*K DSPt7)^tr<iDSP-^>v>T^0, 
SE^-Zn-fcy -^oS^CiiC p UffiXOTD S P-x.>v> 

iS^g^^UT^Sr^i-^Ji-^ r-TNfe&o D 

[0 0 4 4] @1 7 t:(i-/nH:7tl 0 0O=RtW» 

^^>^-7, /^T-tf^iS^tKDMAC (Direct 
Memory Access Controller) & ^OfflfflUK^JSffig 
Htv^o itL^fiBIl 7U:fcv>Tlig)i2®»l 1 3 

[0 0 4 5] yn-tr7tl0 0ii7 p D^7A/f-^f 

/Ul 0 7 ^r^ 1 1 y n ^7 - ^ Is^r. 7 

M0 9^^>-f >T KKX/<* 1 

[0 0 4 6] 7*a-b7tl OOlilffiyn^A^H* 
fflLiHBK:2oof-n7'-^^^7 M 08 

ffl^nrv^ 1 oof-^xf-^^ 105 £tf*L 

■Cf-^Rfta-y b 1 0 8C^n^W:, 7*- 

vm*^*) y 1 1 o*c*&«fl$nT^*sijo io<of-^ 

iYf-^/Ul 0 6*«ftfCf-^»«JLiy h 1 

*li-f-*Jfl**D X110tf-^ffl>tnill 
tc-en^ttXT Kl/X^ 1 0 2, Y7K^/U10 
1 HMrya^ 7 A|»/7-^la-7 h 1 0 9 

[0 0 4 7] SI 7U^3*Lfc'/o-fe-y"9-l 0 Oti, * 
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IS 

[0048] ft*»*ft^a«tta^ftofta 
<7)rt$(ittT&^^^^> 2 ISO <> <oa*e>fi*/£$iiTv* 

«rc*>&. w#tt^- K*Jtr t lt> »iiv7 h 
*at&i^^"es5o r^-t7i/-^ii, mi 70s 

U-*2 0 OfiA^vX^ 2 2, *l9E#EI»2 2 
3 % 2 2 4. Jff2»£:i3ES2 2 5, ft/tH- 

^210, mp^-r ^ >ymf&2 i 7, i*ism^£>j 2 3 
1. stf2ffi*n v ^»ij^2 0 e-emmzfrZo m 

18<O7^-t7l/-^ 2 0 0(iEIl 7 ICTKL/cyn-fc y 
f 100 Offijffi)/*;* 104, * <( 1 0 7& 

J:^^f>7Kl/^/Ul 0 3^gfii$*L* 0 77-b7 
OtiHI 1 7^yn-by+M o 0<D— -zxr>&jn 
W&l 1 3 t LttS^^o 
[0 0 5 0] Ull 9Ui±Hl 7<Oyu^zy^\ 000^ 

0 0^)'Wf LT^^o 7^7U-^20 0 *>KiR 
iiA^l^vX^ 2 2 2. iH*Uy^^2 2 6. 
V231t*^ yntyfl 0 0 te> ^ >J ^Pifl<7)ttS 

[0 0 5 1 ] 7'n-t'yf I00^yn4:7tn712 0 
\±T?f?\s-9 2 0 0 S:ie»i-*1»UI*IW^*' ; 2 3 

®L<D&mk*ft^X&<o yn-fcyf 1 0 0(7)7-0^7 
■*=f7 1 2 0^A&£«P@g&2 0 9*tf"LTA;t>W 
** 2 2 2, ffi^Wv*? 2 2 6. rtSM*'; 2 3 1 {I 

*T*ji$?£*L&o C^7KV^Ii7KVXyU2 0 4 ^ 
i4U7 K^f3-^2 1 0T-»B13*U JBB!*<t 
fcfltliA*U">'^^ 2 2 2^di*Uv^^ 2 2 6&fc* 

i: LTAffl:fcfM8l|slB&2 0 9tttffiH4o 
7^-t7l^-^ 2 0 0co^f&(i-7*n-t y-^ l 0 0^7*0 
-tH^ri 2 0tf**ft;&lM»laIf&2 0 9^LTA^J 

[0052] *o»«tt»-eawi--&^ 7^^T7U- 

*2 0 Ofiy ^^-A-7 7 7 1 2ffi^^0 7^ItCL 



(8) #gg^F 1 0-3 4 0 1 2 8 

Kl, CLK2UB»»ftSni. ^n^^ffCLK 
1, C L K 2 liy^f A ^ n 7 ^ffC L KCio\^ 
2ffl^n7^i»®B2 0 6 35 s iffit-5.o 2^u-^ 
MflDtt2 0 6(i, «-e*^B«*'ttW-*-*** % 
^^^©H^if-f-^^n-ty^nr 1 2 O^co^J^di^^i 
^•^^C^o'v^r. >o^ftCLKl, CLK20 
ffi^lLiMfc 01 8UJ3^T2 1 8, 2 2 0, 

2 1 6t*Uv*X* 2 2 2, 2 2 4, 2 2 6 U*t1-£aj;ft 
* -f S > ^fl|43-C* *) , 2 11, 219, 2 2 1(±U> 
70 ** 2 2 2, 224, 2 2 6 <50 A^J 9 4 X > ^-Sf-t 1 * 
2 3 2, 2 3 3{ift8^*«J2 3 1<:»SlilB2 2 
3,2 2 5 t»tt-J'*fc«>^r r -^«-g-a-C*-& 0 Affi 
2j*1Jifi)[s]B&2 0 9 li-r-^^2 14^:7 KU*«2 1 3 
fcSr^LTrtSM^V 2 3 1 ^r^-b^i--2>o 11 8T- 
t*BIl 7«1a7 1 0 4 tC^Stt* V- Kffl^RD. 
^7^ h^^-r;Wf-i-WE_^ft^U^^tLT^ 

[0053] il 8O7^-t7l/-^20 0liA2>Uv* 
x^ 2 2 2(ziocoT y -^^#^^^^i:®^:^ggfe 

20 u rtSM^v 2 3 i <D7*-?i:m^x^tfsm<omj3 

T f -^*rA*i-*o »m«B»2 2 3 £&2ttff{£]j»2 
2 5r±W#fc &^fK3-*M*;u#^& 0 A^Wv** 
2 2 2 t: l o^f-^^saitir^??, 3^-f^;u 
f£fc:fSli«|lS8&2 2 SiiStZJO + fgj^-^^^^vv 

**2 2 4tiaiA;-r^o jsitt. «i»jeh»2 2 3**3 

^>r**ftK*WW>\** 2 2 4 SrJESrfSo fd2«lt 
UE&2 2 5 fi*fflVvX* 2 2 4 IZ**D<7>*HIt'-- 9tf 

*lt^£> 3 -»M * M&i~ft%wti&37*- 9 ^a* 

2 2 6 tca^TT&o 'fiMft* »2»ff|II»2 2 
50 5{±3-9->T^^Uai^wyx^2 2 6*Jg«TT^o 3 
*tA?)\>m^^\'V7*Z2 2 4 tttAl/y'X^ 2 2 6 

^Hjg&2 1 7l:ioTM$iiSo 
[0 0 5 4] lilrlfiT^-trvU'-* 2 0 0 X~fft>tlZ>i$Lf£ 

S«L3fcH*$-c*iK t»8B» 1 »»E1» 2 2 3(i*7'^> 
^> f»J v^«B*ffv\ «P2 9ttfBK2 2 5li7 7 K 

fftai-e*^ sssi:i/cot7x-v>^Mi 

[0 0 5 5] H2 OtlT^-b^P-^ 2 OOcOt'-^A 
ffl;fiO:£#filJ&*>f ^ >y*7F?* X'ftX'VTs* 2 2 2 
H 1 oof-^^fi^^^T^ib 6 ^ M^z^M 
Wf-^TOl/v^^ 2 2 6 C:3!tL*o ^o^, 
3-^-f )Vm~&?)l'i?*!? 2 2 6 {i^L^&^T--- * 
T-IEiBf^tL^o -^<t9ULT^ft81lom^x-^^ 
lo^Uv^^ 2 2 6 U^^^> 0 7*a-t7tl 00 
(7)rD-t7-»i-37 1 2 OttV 7 h ^^TfiSUSJiaai^^ 
v^^ 2 2 6^ib7 / -^^{iiLT, yn-tr-y-tM 0 
50 0^t>f-7^^V(:^m o -/n-t y^l 0 0^ 
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ai*i'^^2 2 6 ^a^atr* u» 

Sditf^{Hi2-9-^ ^;Ut^£ 0 -ti^r ^-t? w — * 
2 0 00^-^7 hrt f 2-*M * ;U&-h*^*itf. jfttf 

&o SI 8^7^t7l/-^2 0 0OX;v--/v hl±3 

[o 0 5 6] a±cottw*^a»*<i&i^u, ti»Er 

KiM*L"Ci3»K 7 , n-t7t37 1 2 0O7^-fc7i:J: 
otA*l/^^ 2 2 2 U-oc07~-*^S#jX£;fx& 

Uv*** 2 2 6 \Z\±&^\$mm3ktf5.?Lt>jx2> 0 
7t3712 0(i{-OW, ffijVv^^ 2 2 6 USffc4 

[0057] -<0£§ N 7*n-t-;-9-10 0(i, 7^7 

V- * 2 0 0 Offi^ V ? 2 2 6 a r &<0«#4§*-CJt 

t7*D'tyfn7 1 2 0**7^*9 * 2 0 0cO£i3^ 
Vv^^ 2 2 6 *BM>4< 7H^-^ 
2 0 O^f*f / P^--P#65(^±^tl^o fmaot, V 
n-tH37 1 2 0Ot£#*S*<9lR») -^L^ESih^tt 
£o 7*0^7^371 2 0**ffi*ROiBv»J!LaS:4for 
<0<2>B> 7^7 2 0 0(4— WttU-frOftffr&M* 

lk2-£<b*i& 0 7 , o-b7t37 1 2 0^«*StOKJv>a 
iWL^ 7^t7V-^2 0 0<D»ffr&q?B3 
•ttbtltuk£^t>if'C$>Z>o T^-tr^U-* 2 0 OOfifj 
f**#jL£ ^n^^^fi-tCLKl, CLK2<7) 

[0 0 5 8] flJET 2 0 Odtn^ny 

[0 0 5 9] ^n-tr yHfrtgpoiBiSBffl^ny ?m^t L 
T*— 9 7 7*^)^^2ffl^D7 ^ff-^- (y — 
-r/^fi^Dy^) CLK1, CLK2£fflv> 

JU-WbaJHBJ: ijflv^nv ^rSBT-ffiffi^v^sc l 8 
0ffiTtl^:2oc7)^ny^^i-^CLK 1, C L K 2 *m 
I^2ffi^U7^ifCLKl, CLK2^yn 



(9) #1¥10~3 4 0 1 2 8 

-fcy*l 0 OrtW^)— «BffT^J«Lr -^(C* 

u y *«#&Sr^n-fc?^l o 0 Ol*3ffi-e5I S <hg£ 
< *) , -£-tUC J: *e»iSffi"Ca*^ * n y * 
fif^^'f u^JWB to- U^jPgHBaPXft & MB** 

^4M-CLK*3I§II]U *>a-^|*ltIO 
n ? ?m^C L K^«b 2 *S ^ n y *©-^C L K 
1, CLK2^±^i-^^S^fb^tTv^ 0 i<03S* 
10 Wv? I4ffifi*vw u^;u-C£>£Jffl[y3 fc n - wow? 
$>2>M?$tf^L^o 12 1<?5 (A) ic#^eva--;brt*c 

[0 0 6 0] 2&?Uy?!k&®t&2 3 0 014* 4 >/< 
-* 2 3 0 1 £> 2-z><7)mm®&2 3 0 2, 2 3 0 3 
4:, 2oONANDHIIf&2 3 0 4, 2 3 0 5 t, 2 o<7> 
-f>^^2 3 0 6, 2 3 0 7 ti:J:or»«Sft-5o 
2^^D7^fflB2 3 0 0<£>A£f2 3 1 1 
n y ^>ff #C L Kri ? A;ft 2ti2> t?Uy tm^C L K 2 

ffiffi^N^f U^M/T^ajfflB^-i^^-c* 
2>mm X 0 fflv^ n ? twa&ifij? n y ^«-g-c L K 2 ^ 
LT4t$^o ^n 7 7f^CLK 1 ^ 

ti * y ^«*c L ROJEKtjktLrHttotMt^ *> 
tifc«*35qMtA 0 ^ n y *#-g-C L K 2 fc iq^Kcffiffi 
s&^N-f U^;ur*JS>WB^n-u^;i/-e^SWBJ: 9@ 
ir»^ n y ^m&xm^t^ n y ^«-^C L K 2 l£*t LT 
1 8 0ffiTttfc<>Ofc4*o Ztlt><OfoM<Offlm*m2 
30 ICO (B) ON^^BCSlU^o 

[0 0 6 1] B2 1'0 (A) U(4^*^ny^^ 

fCLKS:±E2fi^n7^Mil&2 3 0 0 Clftf&i" 
S^f-5^*«ai-t*ANDEIK2 3 0 8 *>7FLT<fc 
*o 7^>f ^-yMIfCLKEN^A^f P^JUO 

£*^ny ^M"i-CLK^2^g^Dy ^^dJK<7) 
AJ2 3 1 lCgS^tl^o ^OyM*-^fl*C 
LKEN^ f n-l/^;i/^ 2^S^ n y ^^Hi^cOA 
^2 3 1 1 (4n-v/^KB5£3tt&o -T^t>*>. i>n 

m^rC L K 2 tin- VOV\zmfeZ*iZ>e -O^jgii, 
H2 1 CO (B) ^ "^ny ^^it 

[0 0 6 2] «rEy ^-777-2^07 

^fifCLKl, CLK2tfflv»TBft$ii4 7'D*7 
t37i 20^7^-t7l/-^20 Oft^l/yX^l: 

[0 0 6 3] {EI 2 2 tf y h 1 8 0 0<D 

50 -9 2 0 0^ni/vX^ 2 2 2, 2 2 4, 2 2 6<7) 
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htm 2 2 tm 

[00 6 4] UvX^Ol If y H 800tt, 4flO^ 
n7^N>A-^ 1 8 0 2, 1 8 0 6, 1 8 0 8, 1 
812^ 4WO^-M 8 0 4, 1 8 0 6, 1 8 
10, 1 8 1 UCiotiS^^o tl£2f(0^n 
v V 1 8 0 2, 1 8 0 6 £HJig2ffl<7M > 

*<-* 1 8 0 4, 1 8 0 6(i, X*5yfi««t4o 

m~?v? ? K-f 1 8 0 2 SrRJltT* 

^1801 ^rfBtg^ - K 1 8 0 7 lZi$ < 0 * n y JO 

CLK2t5 ? d-U^I/^|^D7 ? K-f l 8 

0 6*r|g{fC-r-^4rie«y- K1 8 0 7<0[*3#£;t— 
7V<.y * S-£T«J#1-£ 0 —2k * n y ? K-f * 

1 8 0 8, 1 8 1 2 2o*><f 1 8 1 0, 18 
1 1 fiffi*7y^4r«ffii"4o Z*>miJ9 u y 
PiM^C L K 1 tf^W HiH?)B|i:^'> * W<- 
? 1 8 0 8 imitXtms- Kl 8 0 7U#J*$*l*:t* 
-^Srffl^S^l 8 1 3tcm^i-^>o ^ny^fifCL 
K l^n- l^;K7)B#t£^n y ^ K-f 18 12 

[0 0 6 5] bvX^^f^J:^:«S$iitv^ct 
tc^oT, ^ n 7 f C L K 1 ^/N^f i/^jno ^ n 
ymcLK2 #n - l^juottKU $ tifc § , u 
•> # X^l±-5-co|SfSffifffi*«#-r^o 12 HZ&3\,*XVL 
Wl^J:^^ ^D7^-f^-7>f^CLKEN3() ? n 

;i/Ji.o^ n y?m^CL K 2 rt f n - U^)U<D t^jzm 

e n *• n- wouiz&m Lxmmms&^&y* o ? 

I0 0 6 6l '::-C% yn-t^f ^7 12 0^^7 
•*fl 0 0 izftMZiiT^&T ? ±? U™^2 0 0££j£> 

[0 0 6 7] HI2 3tC(i«rfBrn-tyHM o QiZftMZ 
tiTv^rn-fe «^37 120t, ffjhiWP*v*3.-'^ 
7 0 28TO^ya-;i,7 0 0 *«ft3a&*C*S tlTV^ 40 
&o miEi?lLflJ{fi)^v^-^7 0 2au f @ 7 Kv^-;i/ 
7 0 0(i(gll 7(C7^^tL^^[lSSl 1 3 
aiOISg&^v^-^T^^o HI 7ii^£ft&-€-0<t]i<7> 

[0 0 6 8] ffirsa#iLfti]^i^ev^-^7 o 3 it, 

-;M£lhl'V** 7 0 4 t7Kl^Xf3-^7 0 5 
i-^o 7'P-t7trr7 1 2 0{i^vo.-^±l/y^^ 

§£o 7 0 5lif <07 Kl^^flt^T' 



1 0-3 4 0 1 2 8 

[0 0 6 9] InrfS^v^-^ibUvX? 7 0 4 0&fcT 

(C^J^LTV^o yot7f37 12 0/{i ? :O 
i/yx^^^,if7 hi; "l" *S#atrt, *oify 
h l^t^aa* iSj. -)\>\Z5uv$ ^ CLK^ffi 
"0" **#&trfc*ny*«^CLK<Z>ft» 
ri^ih^ti&o gI2 3-e{±, ^va-j^jl;l/vx^7 
04OHf7F^D7^^f 7 0 S tLX 

0 0i:M$^O>-5 0 »va- 
>7 0 0(i. rtSC[5]S&7 l 4, 2#^nv^feJSIIJK7 
1 7&IMND0&7 1 5"C«lS3jh/t>>*o ftgpBIK 

7 i Ait^<Dmm.^v^-}V7 o orci&cfciBttfc** 

U ZZX~t*1fclzmmi*7FLX^%:^ 0 mi22*^Dy 
^^SSEI»7 1 7 t AND{°Ig&7 1 5 0»fflttEI2 1 "C 
iaWL^2ffi^ny 300£AND[US&2 
3 0 8 £IbJUT£>£ 0 7 1 6U*2*g^ny * $E3$M%hl 
1 7^ny^J-e*5 0 

[0070] ^nv^ y;l/>(i-§- 7 0 8 44 0 " 
(n-u^;u) KSft&i:, 2ffl^D7^4aiB7 1 
7^^>£t5*$*t*^ny i'fitXCLK 1 , XCLK2 

^ot, l*l»EIB 7 1 4 J±, *<OttSUH5g*tL?t2* 
^D7^ffXCLKl, XCLK2^ftfe$iir^ 

7f 1 0 0Opt^e'J^KJ-*Jl9ft«t^ttTV^ o 
[0 0 7 1 ] tinar 2 0 0 u*h-**d? 

«Oit$:|l2 30«*-e(7)^^ t-r^t, yn-t-^ 
37120^7n?i/-^2 0 0 t&ffiLXffi3&m): 

y*37 l 2 o&®i*)&frim \zfrm? h yotv 
*ar 1 2 blift*, HWB*ya-iH»ikU^^ 7 0 
4(CT^-fcX-C§^<^l9, 7^7^-^2 0 0^^ 

t37 1 2 O^aiD^jgiSSr^f^rv^p^, 

7l2 0ii^«ggm^i?tct(:^^ o - 
[0 0 7 2] ZZX\ 7*n-fe7tl0 0it «JT-§^ 
v^*SO^i'>#J*}^^7 f n^y-»f a 7 1 2 0 
7^-fe7V-^ 2 0 0^^O7 ^W^4tx_^v^^ 
U4>. KgBi:7^-b7U-^2 0 0^^n7^BjSl 

[0 0 7 3] 5fer. HI ^-cr\,>T7^-fc^V-*2 0 
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[0074] mi ufij&ern-fey-iM o o<omtmm 

HS&l 1 3 t LXm*)ihJ*^^ 1.21W7^ 

1 04a^of-^/^i o 7*mr&2>o 

[0 0 7 5] -fu^y^-ar 1 2 0 tT?*? 2 

0 0^J£i±^^t^^co^S^a»Lr^LT^ 

7"n-fc yf37 l 2 0 t*7^-t:7 2 0 0 

oa^v-xx* 2 2 6 ^ii^u^aii-£^ ? *^o 

Vn-fc.yifrjr 1 2 Ott^l'v** 2 2 6 Kptf 
56-9- -f ^;^Uin^ag|gf?r';- K (Read) I, V 
- KL/:f-*-^$;yn^7A/f-^iS^^V l l 2 
\Z*y4 b (Write) 1-£ 0 :<7)^tyo-fc7f37 1 

2 O^ffi^L-v^^ 2 2 6ri*<bStiM8»?' 

Tliyn-trv^nr 1 2 0 2 0 0 

v^ffi^tcA^iKUfrU, hn-y.l 2 1 £ 

±**J^a*.<o^*«jh-J-*c:fc3& t T-*4o fit, 
7**7 2 0 Otfflv^jaaSrttTUJta. 7n 
■t^f3712 0«4S»«ifeK^IB:v^i}a*.«jt«:J» 

[0 0 7 6] a^O*v4Ji)2*5*#j|4Lfci: 

1 2 OUffifc-^affli? I NT£7**7V-* 

2 0 0t:ft»t5o dfLUJroT, rn-t7f3712 
O^ya-Jl'Ml'vX^ 7 0 4tf>7*-fc9l'— 
iStfy h£}f:ffcL&<T<>, 7**7 2 0 O^cT) 

[0 0 7 7] i2t:liyn-t7tl 0 0 trt»$*LfcJB 
*Affl2H >*7-x-* 1 2 3 ri^J&*5^«-5|- 1 2 4 

ho-? 1 2 1 izm&irzmf£&7FZti 

2 4 laot^n^ytDTl 2 O^WO^fiLai^ 
1$.Zir2>t&, ^(OmhMn^ I NT!:^T7^t7 

2 0 O-^O^Dy ^A-S-OfRrtt^jhdtt^ 7 * 

•k?V-* 2 0 0<±«f)a*«^-l NTri'f^bStL*: 

^7 12 0^ iSiiAtti^'f >^7x-X 12 3 
3*L£-f-*£i;- K (Read) U U- KUrtr^-**' 
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yn^^A/f-^fi^^v i l 2C 7 ^ h (Writ 
e) -f^affcpfrttSfLT, -Bl^J:9ftT^-hxttff 
(Read, Write) £fr 5 C £ ri € T- £ < & ^ T i> , T * 

[0 0 7 8] H3UJi*ji}a*«-§-ofSttfl:tcra»|Lr 

7^'7l/-^ 2 0 0^^n^ff(7)M^M? 

[0 0 7 9] E13 U:.fcv>T7**7 U-^ 2 0 0(±, H 
10 1 8tC*t£;h,*2*@*ny *©J9pigi&2 0 6 t It, A 
NDHIS&2 5 0, 2«^Dy^t«lB2 5 2, 1 If y 
KO^n^Mi/vx^ 2 5 5^ AND(H^2 4 5S 
tK2»^n7^MiB2 4 7S:tn o AND0S&2 
5 0. 2m?vy*£.f$m%k2 5 2t*gI2 1 <0 (A) t? 
KML>tiaKt|l3RW^|BIi:-e**o l*J^Ui&2 4 4fi 
HI 8 02***-/*iM«i|a&2 0 6^<0|5IttSrSl* 

[0 0 8 0] Sg^ny^iei/y^j' 2 5 5(40lJx 
If, HOJK7'j77 , 7n77*t:J:otiffi^Mo 
20 J£LT\ ^n^«»l/y^^2 5 5*JK7'j77 , 7D 
7 7*2 5 5 ttftt^o -ftlTlBJ K7'J 7 7*70 7/2 5 
5 '±-e<0* ti7 * Al&ca^W W^i/o*: §(c J = l N 
K = 0 T'itLlf iB* Q ^ 1 C-fc ? h $ J=0, K = 

7 7 , 7Pyr2 5 5^>iil*Q{t 2^D7^4ft|HS 
2 4 7tI*ti-£? Oy^-f *-r;MS*fcftoTi5lK 
-tL*ffl^Trt^[o35&2 4 4^0* n y ^ft|&*flJWf 
ho c^^n7^ffi^vX^2 5 5Stli, rt£(S[5j{& 
2 4 4^^D77ffCLKl, CLK 2 C0f£ih + 

&o ^--T\ C<7)*n 7 ^ft^l/v*^^ 2 5 5-M7)*n 
y ^ Mli 4? -oo 2 ffl ^ n ±£IB 2 5 2^<b 
fi^o Z<om2<D2ffi*Uy?±f&®1&2 5 2^<7>4* 

-rmvmmizw)t%m^v^-)V7 o 2*jb^t, 

H2 3t«:^L^:J:^:fT7o 
[0 0 8 1 ] tna*^3.-^«i»^^^ 2 5 5 Wt 
M±ll4 U^j7S^n^i:9^'/n^ y ^r7T 1 
2 0^<O« I NT 4:fflv>TlT-5 C^75 ? T^ 

£ c EP*>> D7 l j7"/7D7y2 6 0^(^ f(Of- 
40 ^A»»f-Dlc*J&^«-ff-lNTS:ft»U, *ny^A 
MfCC^n7^ifXCLK2^Mf^ 0 CLOD 
7»J ^7 , 7D77'2 6 0^aJJ3ffl?-QSr J K7'J 7 7*7 
D7 7 , 2 5 5WJgHi:8^no D7'J77'7U 
-7-7*2 6 Ofi^^n-;/ ^A^Srf-Crt^W U^;ko 

T-QtZffi^-t^o #J»9^^> hn-7l2 1^^oa 
*&*«*INTI±jfei% ^n y ^flfxCLK2t:B 

»LT«riaD7>; 77*7077*2 6 oic^-y^^tL, ^ 

n7^»l/vx^ 2 5 50A*8Hi:AJ$ft4o 
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iortv^-jl/Ml/y^^ 2 5 5*>ffi;ftQ«\ -7 # n 

[0 0 8 2] ^{Z. 7^-fc7l/-^20 OcOA^UvX 
*2 2 2 Utn^ hlMl^aj^v*^ 2 6!C 

J K7 J J 7 7 p 7ny/2 5 5 fcfcij £ A^yg^ J 

[0 0 8 3] ms<Dffim±T f-tyU-? 2 0 0<7>AtJ 
V*J**2 2 2 i:ttt4t#a*Bft*:*»Ltr ^-t 

7W^ 2 0 0rt*ft3am^S*i&o T**^ 2 

^2 4 4 ^h'Ji|l^^*fl&^^rv^ 0 W^SfLTv** 
<7)(i7Kl^Xf3-^2 7 0 > 2 ocOAND[s]5&2 7 
2, 2 7 3. D7')77'7n77'2 6 0WAJl/^ 
^ 2 2 2T^^)o 7'nt7t3712 0rt ? A2jUvX? 
2 2 2 COT Kl"**7 KL^X;U 1 0 3 £t>LTS£1t1- 
T 7 0teA#U-v>^ 2 2 2(7> 

ii#^f-^2 7 1 iS^V^Jl'SP^W WOHZffco c 
Ot^ yo^ytnr 1 2 0^ffl*Sii49>f h^f 

^) «^>«f, 7> VP- h 2 7 2<D&jjm J %-2 7 4t5Vn 
j l"OUt2ti& 0 CcoM-^-2 7 4ttA;ttV->'*? 2 2 
2*«»*a*<0*:*ua#SSftfcCt4:*«ei---6 o A2J 
U'v^ * 2 2 2 -v<7)* § (i % - <7)^}R{1-^ 2 7 4^ 
U^;VcoHC^ n y^ifXC L K 2Cffl LTff 
;bfr& 0 iOS«f*2 7 4 lillZD 7 'J y ^7 P y ■/ 

2 7 4 l±, D7'j77'7Dy7 , 2 6 0O^D7n^ 
?-C U«»S*L* * n ? rm^X C L K 2 Ul^Jffl LTf 

2 5 5 F^D-y (Set Clock) 2 

T^va-jl/Mi/y7^ 2 5 5 ASl/y^^2 2 
2^*ia*W:-tyh (J = l) -f 

2 5 5 £-fcy hi"^*«:«:ft»D-f liCtCJ: 0 . XX V 

v**2 2 2 i:«(7)f-^^f|£tf:i(:j:oT7 
^-t^u-^2 o o^jliSii-e§>2) 0 St, «jfe£<D?ftv> 
ma*r-7^-t7i/-^2 o o*«»jhL-cv»«»^ 

-<0#j»9 i^^-f - >(7)-f Mt-A^l U v X ^ 2 2 2 

* 2 o o £Ssefirc#£ 0 

[0 0 8 4] II 7 <Dffim*T?*.7 U~ * 2 0 0<Dtht! 
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<?>X$>Z> 0 M7 iZitmmyu^zy^aT 1 2 0 tT?-t 
7l/-^2 0 0W»^tL^ T*-fc^V-*2 

O(i7Kl/X7 v ^-^2 7 0, 2o<7>AND[S&2 8 
0, 28K D7 J j77 , 7D'yy2 6 0STOUv^ 
9 2 2 6T'^o 7'D-t7t372 1 
JO 2 2 6 COT Kl^*«r7 10 3 Sr^LTflfrl- 

7 Kl/X7 v 3-^2 7 Ofidi^U-vX^ 2 2 6<D 
S^tf 2 8 2 ^A^i/^;M:t / z )o ^.(7)&f, 7*0^7 
■fr=r7 1 2 O^eO'i- KM-^RD_^n-U^;U (7* 
f^D-^g) fl*2 8 3^>f^t 

fc& 0 ^ (7)ff 2 8 3 (i ill J U ^ 2 2 6 I 
^fc^KSWStlfcCfc^-to JHSl/^^ 2 2 6^ 

COil4R{g#2 8 3(ilUD7'; 7 7'7D77'2 6 0T* 
20 * n >y ^m#X C L K 2 £nffi£«<b fixfrh 9 u y ? 
ftttU^^2 5 5^-fcyHI^ (Set Clock) 2 56 

^ n y v'x ^ 2 5 5 OAJg? J l:A 

jjZti&o Z<Dmf&lz iot^V a-«l/y^^ 2 
5 5 tdJiJi'v;** 2 2 6<0H^ai UfcUl-fc? 

-to Bl4 0«^Uia7(c«&*vi-;uft»w^^^2 

^J^^-C7^-t7l/-^ 2 0 0frt$±LT^2>m 

i0 2 6 *ffitrZtlZ±^XTtr**7U-? 2 0 0 tffigffr 

[0 0 8 5] fiL±^^i8 6*»35rJ:^(C, [H 4 coffij&lz J; 
*llf7 , D-t7t37 1 2 0^>M*)&*«-5g-I NT ££1 
iWt9W^ 2 0 0^<fl*ny *tt|&t#Jhi-<5> 

tf, S"J l 5iA^^-^>«7>$?-7mU7^'l:^ l/-^200 
«01/yX^ 2 2 2X(±2 2 6 *T * h t\ZX. *) 

77-t7V-^20 O^ny *ft*£*?fR!i-&c:£: 

40 [0 0 8 6] 7^-fe7 2 0 0 ^ u y 

^0^2 0#J£lI9&£>'iai OClo'v^^t^o - 

z-?WLW1rZ>mi*. 7'n^7t37i2 0Wt:gM 
OftV^-*(K««l)&**»S^#&DMAC ^ 3 1 

7*n-b7t371 2 O^W^a^fi^^S^Lftv^-fr 
"C^oTfes 7 p n-fey-*Mi7 1 2 0 ii/<7s*t£3c<9 
^«9x C^Ciof/n-bvt^Tl 2 0(i7^-t7 

is-* 2 0 o<om?j*j&i) zitti$n&* t &z>o ztiiz 

50 [0 0 8 7] m9 lZ&^T-7u~ty<*t lOOli, /U7 
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1 3 ORtfDMAC 1 3 1 i^lZffijLZ> 0 /UT 
1 3 oatfDMAC 131liil 7 1 

371 2 oa*e>tti2js*i* fk^r/wis 

trDMAC3i»^fflj3*it*»J- h5f*R/W2 

f<j|*BRDYl ( BRDY2<Ofi(tL^- jfrt-f*- 

^XU^ff-f-BRD Y 1 »T7^-b7V-^ 2 0 70 

[0 0 8 8] EJ1 0 i:(jyn-b7f3 7 1 2 O^O/U 
1/fVtfBRDY 1 ^fl^T7^*fe7l/-^2 0 0^ 

-^20 O^-W^SJitio HI OKfcv»-c\ T?-t 
7l/-^ 2 0 0(±, ffirErtSP0i&2 4 4 , l»K2ffi*n 
v*§ES$m»2S 2, 2 4 7. b?KANDE1»2 5 0, 
2 4 6 ^f U JE*-, r^'-^ 2 7 2MD7'Jyy 
7D77*2 7 0£*-t£ o D7'J Vf7Uy-f2 8 5 

*<r>*uy?\ljjgt3-ciz&t&Zti2>*ny*ft-%- 20 
XCLK2^>f l/^K0RF, AJ*fDt:ffiftS^& 
/UVrVHIfBRDY 1 Otti^y^-LTflJ^JMP 
Q{wth^?-t-^c :OD7V77'7D7 7 , 2 8 50ttlj2 
8 6 fi-f 2 8 7~CK&2ti, 2-fa*Uv?$ifc 

1hJ3&2 4 7i:wn^n-/ * * * :/>MM- fc S ft* 0 
iSfi/UVf^fitBRDY 1 i*T?7-<f 7*n 
-0«-§-e** e »ED7'Jy7 p 7D7y2 4-7|# 
^ rtOTB2 4 4^^n7^fifCLKl, CLK 
2 Jh + ^ t ^ o ^ ^ « - * H h * -6 J: -9 ( c -fe y 

•fyu y~7'2 8 5^n7^8K^^ny^^ 

fc>ft*o ;<02ffl^n7^4J[ilB2 5 1^0>f 
;v»Jfip(±-=e> ? i-;uf*jk<i-^7 1 o *JB^Tfltrffi*>IS2 

10 0 8 9] SoT, ®9S^H 1 O<750|ri>i*>31#Sft 
* J: 3 ynt7fa7 1 2 O^^l/^flf B 
RDY1 4:i^T7^t7 l/-^ 2 0 0"\<7>*n *y ^>(g 

^rvmst&k-rzztwzzo £<*>m«i *»«-*-* 

m&{Z{±, y'XJ^y^^T 1 2 Ol^Uli^ofc (/< 40 
*l^>f-{f^BRDYlrt*VWl^;Ml$ft*) m& 
•C-e»BU x rtgr>[HlK2 4 4^<0^n y ^fifCLK 

1, CLK2WftJt&fflHS^ 0 

[0 0 9 0] ^CH> 7^-t7l^-^ 2 0 OUtf-}-**!? 

m4~Cffl9iLtzT?*7l>-* 2 0 OrtSCOl tfy h<7) 
@B2 4 4^^n7^«fCLKl, C.LK20ftf& 
[0 0 9 1] HI lliH30**i:ttLTlW!i^n7 50 
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?&±®&2 9 o *i&jnLrt:«>«>-c**o e»«*ny 

*#lLEli&2 9 Ott* 2 0 0<OB$Mk. 

h titi-*f <( ? frmtzimftLtzmz ? n y ?w±m 

f 2 91 *4fiitL"CJK7'J 7^70 7 72 5 5 <7)A;fr 
SfKCftgf^o /W W^)^7 *<*iH&-?-2 9 
IjFJ K"7 U 7^7077-2 5 5 0X^^KtCtt#^$ 
ft&£. J K7'J 7 7'7n 7 y2 5 5<OiiiSSf Q^fb. 
ffi#£ft&*ny *>f *-7;Hg-i§-2 5 8^n-w^^ 
U£ft, 2^Uy^^MM^2 4 7CU^n7 
fCLKl, CLK20H^ l ffjL$il4o 

[0 0 9 2] HI 2U(±t^*Dy ^fi?jt[I&2 9 0 
(DfaUffif&mtfTFZftZo HI 3(i(*g#]ft*ny^ 
JLI1E&2 9 0<om¥$9<< < y??-\-Y&7r^i\Z> 0 m 
1 2l:^$jiS|fW^n 7 ^#Jkl2lS&2 9 Of*. 

2 9 2, MWrn^i/X? 2 9 3, J£Sc^2 9 6£tf 
D7'j77'7D77 J 2 9 8itno 77^>^292(i 
* p * A#«H^;:fl«&£ ft£* n y ^{f^-C L K 1 O 

do **?>? 2 9 2m\mki*w&m-\>>v*9 2930 

ffifcJt«S2 9 6T-Jttt$ft*o H 1 8&£>*H2 0"CR 
WLtz£ J )\ i ZT?*:yU-* 2 0 0 3 -9-* * JUlEfcffl 

ib. dcoOTWi, ffiES!#fl^v\x* 2 9 3 URSeSft 

zmmma "2* tz^&o #*>*2 9 2 

atHStt "o M - "2- trntoM-r^tizteZe 

9 2 9 2W 41 0- H*'»h77 7'$^ SSmfi 

O "2" U*L<4*fc, J£4£t£2 9 

fr*2 9 ItfmtlZtLZo ^<?)-g:^illA>X2 9 7{: 

iot^-7>^2 9 2^itM<i "o" u^';r$*t 
^>o ffirie— attm/<ji/^2 9 71^07 fm-ftc 

LK2i:MLTD7'J 7 7^7n7y2 9 8C77f? 
ft. J K 7 V 7 7^7 D 7 y 2 5 5 <0 AS^K C AS tl 
& 0 itLtUoTSftflil^n v^ffih[Hl£&2 9 0-\<7>* 
n 7 ^fifCL K1/CLK2 Oftj&tf^jhS ft* G 
[0 0 9 3] rtS51I&2 4 4-^co^n-y *<fi-^CLK 
1 , C L K 2 Oft*&«:HgBi-*#gtzov^r(iE 1 2 *C 

■t7l/-^ 2 0 0OMl/v^^ 2 6 60|^mLt5ft 
UfsjSflLT, ^D7^CLK1, CLK20» 
WW - ?**,, 

[0 0 9 4] Sl4C(i7^-t7l/-^ 2 0 0<7)I«i: 
LTH1 1 ta7tRBLfc«ft^fc«FO40#SS 
^oil 4<Dffi)&{z£iU£^ 7^-b7l/-^2 0 0(i 

l^3^>f^;P) /iEtfiiv>T(i^rf?it"f * 0 7-n^7t 

3712 O&r mi^ls-? 2 0 0<7>db^^vJ^^2 2 
6 ZWltsZ. t (aot, 1*1^151^2 4 4^\<0^ n y ^ff 
fCLKl, CLK2<7)1&&1>mmZ1%2>o 7 p P^7t 
37 12 0^^^e>^FMT- (3-9--f f^mz) 
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* 2 2 Sim&WUfZZ. LIZ* 0, 7^-t7l/-^20 
OC^Dy^f^CLKl, CLK2 4rft»-en« * 
Dy^OTCLKl, CLK2 0M^jtf^ 

T'n-t-yfrar 1 2 0 ^Effi* l*- v X * 2 2 6 £ 
JR4 ft itft.HU: «feKO?«v*« 1} Mtyn -fc y * 
a 7 1 2 0 ^flSA 1/ ^ 2 2 6 «:R*iv^ 7 9 

[0 0 9 5] HI 4 0»*UJ:*ttf. ^ntvt 1 
20^7^-t7l/-^20 OOffl^l'V** 2 2 6 £gt 70 
*4v^|:i±, ft^>{I]£&2 4 4^0*ny *f§-S§>CL 
Kl, C L K 2 Offift* SBKH:lP±t & C t ^t? I 
S 0 i/c, f(:ynt7tn7 1 2 0rt f 7**7 
2 0 0 <Dlhti 2 2 6 * V - Ki"^>- t (C £ «9 7 

^-t7U-^ 2 0 0Wn^n7^f^CLKl, C 

[0 0 9 6] Ja±oKW-cei±fc lt*^fi:j;or 
ft $ fcf&9§ * r 5/ * ^ 7 U6Wr«is ft t:<r>®mwm 

3-^ffl07^-b7l/-^^^v^f-^Sllgl 

[0 0 9 7] Bl 7U^S*L*^n-fcy«^4:iai<oj£^^ 
10 0 9 8] @2 4!i@l 7 Ktk S P^gc^7*n 

2 0 £A S I C (Appl ication Specific Integrated Ci 
rcuits) fflyn*7f37i:Lt»«t4o HP*>. 7>n 
•feyW 1 2 0 UB-r*M«*tt*0 f t7»y<^^* 

3§W ^ >f T * F KW-T'- ^7^7'JC 

«£Ti3«K yn^Vf-^tffl^^ 1 ] 112M 
7^-ir^ U-*v*n«fc;H 1 4 £I^<®^7Wt&<0£:T 
Ol6fflU*aiC«i*fcv^a»*-CAS I C^n-try 
■9-37120^: LXt£&btiX^2> 0 MizWi t-?u 
y s 7j*/7*-9lfcm**V l l 2 £7**7 w* l l 

ffl^WUcftSo 

[0 0 9 9] $tz, Tf-tyU-tunfUvPUWlzm 
v>£ 7 y 7>7 nyyiiJK7 y 7*7 n 7 ■/tciR^s 
R S 7 'J 7*7 n y 7*-C£> otUK 

[0 10 0] i fc, mmmxteT**:? V-^lt^u 

-tv^uTkzjt-sTv-rztix^&tiK i&itmf-vy 

x-ffif£'f2>ZLti>nmx&2>o f^lzii, Hi 4-e 

muizmi,<*2>ztt>%^o so 
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[0 1 0 1 1 

[0 10 2] "tft^-t,, f-^ftISf(Ol^M¥t 
*S! «r IW Jh t * i * # * o 

[0103] *<D£i%r-9&mm&*&mm®ffijfc 
mm<o£n%r-9mmi'Z7-j*\zmm'tzztiz± 

&im^xnm?2>zt&x£2>o 
[U2] rn7W^^^^ 

ny*EI 

[EI 3] «J0^M-^OfS14<l:UfWI 4 «Lr7*-tr7U- 

+r-<7>— ^iJ^^i-7*D y * iti^e 
[114] tva-^MVyX^|:*tn'J-t7 
V^y^xT^iDmq&frm^im^Xffo XoiZLtz 

vu * 7 v<o^\z&fcto&-m$:jfi't ru y ? mx$> 

[H5] 7**7^-*^A:£Wv**lC**^a##& 

?mxh%>o 

[EI6] H50»f¥^>f ^ ^j^O— 5 >^ 

B7] 7**7 1 — ^offi^i^v^^^-r^ss^ai 

LMff Uitli LT7**7l--* l=»f¥ ^7^t% & 

[El 8 ] IH7 <7>t&fE* -f ^ > ^(7)-M^tkT* <i X > 7 

[H91 rnHry^3r^M-flB6K<0«v»7'-*|Eai 
ftJtfii^^&ar^^DMAC'^^iJO^^'T^*$:[*l 
K^S^C7**7W-*^(0*n7*^$1Jffl]^pr 

[110] yn*7-9-nr^co/^x^«7*v#-^?:fflv^T 

$n/c7^-t7l/-^(7)-^$:^t7'D7^IIIT^^o 
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[Hill] S 3 <OW(-WLTl#B<I^ D y ^fflh0K 

[HI 2] B»»^ny^ffjh0»O*#»«-«S:S 

[hi 3] um^vv?witm&v>m'$9<< <>?i 

[mi 4] ii i <LH7cQi#j££^;b#o7**7 u- 
[mi 5] ^Hffraft^^f-Acoftst^-rrny /<> 

[Hi 6] DSP^iflfflT^^n-Zn^ynffl^tfl! 

[HIl 7] DSP Xlitt^y o -b 7 tfO -t 7 to 

[mi 8] Hi 7 07 , n't7t(:^i^7^-t7U- 

[HI 9] Ell 7<^n^^o^i;£fg<7)~#j£^ 
t7Kl/X-7 7 7'T^^>o 20 
[12 0] mi 7<DT?-k? \s-$<r>7*-9X&-)l<r>1k 

[122] ;>*-;<-97^2«>n7^«l:J:o 

[EI2 3] HI 7oycH:7ti:i3IU7^-t7V'^^ 

*7fr-t-fXl y ^m-Q&ho 30 
[H24] AS I CIR*#gLtil 7corn-ty-9- 

1 0 0 (DSPs St / &7 , n-h7' l f) 
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